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S U M M A R Y
Objective: Pneumomediastinum is a rare complication of opportunistic infections in HIV-infected
patients. However, the relationship between the causative pathogens and the prognosis is unclear. We
report the case of a patient with AIDS presenting with community-acquired pneumonia complicated by
pneumomediastinum. The cases of a further 10 HIV-infected patients with pneumomediastinum
reported in the English language literature are reviewed.
Methods: PubMed was searched for cases of HIV-infected patients with pneumomediastinum published
in the English language literature.
Results: Pneumocystis jirovecii is the most common pathogen causing pneumonia and concurrent
pneumomediastinum in HIV-infected patients. Only one of the identiﬁed cases was caused by
cytomegalovirus. Excluding the two cases with incomplete information, the overall mortality rate in the
remaining nine cases was 55.5%.
Conclusion: In HIV-infected patients, Pneumocystis jirovecii pneumonia can occasionally present as
pneumomediastinum. In such cases, adequate appropriate antimicrobial therapy is needed due to the
high mortality rate.
 2014 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious
Diseases. 
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Pneumomediastinum, the presence of interstitial air in the
mediastinum, can be caused by trauma, hollow organ perforation,
iatrogenic injuries, or infectious diseases, or may even occur
spontaneously. In HIV-infected patients, it is an unusual compli-
cation of respiratory infections. However, the relationship between
pneumothorax, the causative pathogen, and the prognosis is not
clear. We report the case of a patient with AIDS, bilateral
community-acquired pneumonia, and pneumomediastinum. Fur-
ther, we summarize the clinical features, pathogens, treatments,
and outcomes of a total of 11 cases of pneumomediastinum related
to infectious diseases in HIV-infected patients.       
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A 31-year-old woman presented with fever, productive cough,
and progressive shortness of breath of 3 weeks duration. She was a
previous intravenous drug user, but was not using drugs at this time.
A chest radiograph showed bilateral reticulointerstitial inﬁltrations
and focal consolidation over the right upper lung lobe (Figure 1A).
She was treated initially for community-acquired pneumonia with
cefotaxime and doxycycline. Urine antigen tests for Legionella and
pneumococcal infections were both positive (Alere BinaxNOW
Streptococcus pneumoniae Antigen Card and Legionella Urinary
Antigen Card; Alere Scarborough, Inc., Scarborough, ME, USA).
However, progressive dyspnea with respiratory distress developed.
A chest computed tomography (CT) scan showed pneumomedias-
tinum, bilateral ground glass inﬁltrations, and consolidation over
the right upper lobe (Figure 1B). Trimethoprim/sulfamethoxazole
(TMP/SMX; 15 mg/kg/day of TMP) and methylprednisolone (20 mg
twice daily) were prescribed for a suspicion of Pneumocystis jirovecii
pneumonia (PJP); P. jirovecii DNA was later detected in her sputum
by PCR. Intubation and mechanical ventilation were later applied for
poor oxygenation. Gram stain of endotracheal ﬂuid revealedociety for Infectious Diseases. Open access under CC BY-NC-ND license.
Figure 1. Radiological ﬁndings in a 31-year-old woman with HIV infection and community-acquired pneumonia. A chest radiograph at admission revealed bilateral
reticulointerstitial inﬁltrations with focal consolidation over the right upper lung (A), and computed tomography showed ground glass opacities over the bilateral lungs,
consolidation over the right lobe, and pneumomediastinum (B). Resolution of the pneumomediastinum and inﬁltrations over the bilateral lungs on chest radiograph (C) and
computed tomography (D) 7 months later.
W.-L. Cheng et al. / International Journal of Infectious Diseases 22 (2014) 31–3432Gram-positive bacilli, which were further identiﬁed as Nocardia
asteroides complex. She was diagnosed as having AIDS due to the
presence of serum HIV-1 antibody, a plasma HIV-1 viral load of
12 700 RNA copies/ml, and a low CD4 count of 13 cells/ml during the
hospitalization. She was extubated successfully 2 days later, and
highly active antiretroviral therapy (HAART) of efavirenz, lamivu-
dine, and zidovudine was initiated on the 10th day. She completed a
total 14 days treatment with azithromycin and cefuroxime for the
Legionella and pneumococcal infections. TMP/SMX was given for
P. jirovecii and Nocardia pneumonia for 20 weeks. A follow-up CT
scan 7 months later showed resolution of the pneumomediastinum
and bilateral ground glass inﬁltration (Figure 1C and 1D).
3. Literature review
To identify the reported cases, we searched the PubMed
database using several keywords, including pneumomediastinum,
pneumothorax, and HIV. Furthermore, in order to identify the
prevalence of pneumomediastinum in P. jirovecii pneumonia, we
used the keywords ‘Pneumocystis jirovecii pneumonia’ and ‘human
immunodeﬁciency virus’, and searched for cases complicated by
pneumomediastinum.
4. Results
A retrospective analysis of 11 published cases, including our
case, was conducted (Table 1).1–8 The mean age of patients was 33years, and 82% were males. According to the available data, the
mean CD4 count was 22.8 cells/ml. All enrolled cases had
concurrent bilateral pulmonary inﬁltrations and were treated
for pneumonia clinically. P. jirovecii was the predominant
pathogen, accounting for 10 cases, and only one case was infected
by cytomegalovirus. Two cases, including our case, had another
pathogen. The clinical diagnosis of P. jirovecii infection was based
on various methods, including pathological ﬁndings of lung biopsy
or bronchial examination (eight cases), clinical and radiological
characteristics (one case), and PCR (our case). In the cases of PJP,
pneumomediastinum was noted as the initial presentation in four
cases, during medication treatment in four cases, and as an
iatrogenic complication (as a result of ventilator use or lung
biopsy) in two cases. Four (31%) cases were complicated by
subsequent pneumothorax and received a tube thoracostomy.
Three cases had received steroid therapy for PJP and four cases
were intubated due to respiratory failure. There was no correlation
between intubation and steroid use. Of note, three cases evolved
into tension pneumomediastinum and the patients died of this
complication. Excluding the incomplete information of two cases,
the overall mortality rate was 55.5% among the remaining nine
cases.
5. Discussion
Pulmonary complications remain the leading cause of morbidi-
ty and mortality in patients with AIDS. According to a prospective
Table 1
Summary of 11 case reports of infection-related pneumomediastinum in HIV-infected patients
Reference Year Age/
gender
Risk factor for
HIV infection
CD4 count (cells/ml)/
HIV-1 viral load
(RNA copies/ml)
Causative pathogen(s) Subsequent
pneumothorax
Steroid
use
Intubation and
mechanical
support
In-hospital
outcome
Villalona-Calero et al.1 1989 25/male Homosexual NA/NA Pneumocystis jiroveciia NA NA NA NA
Rumbak et al.2 1992 43/male Bisexual NA/NA Pneumocystis jiroveciia Nob NA Yesc Died
38/male Homosexual NA/NA Pneumocystis jiroveciid NA NA NA Died
Delvecchio et al.3 1995 35/male IVDU 11/NA Pneumocystis jiroveciie Yes NA NA Survived
Moss et al.4 1995 19/male NA NA/NA Pneumocystis jiroveciia Yes No Yes Died
Cho et al.5 2009 33/male NA 4/130 000 Pneumocystis jiroveciia NA Yes No Died
48/male NA 21/260 000 Pneumocystis jiroveciia,
Staphylococcus aureus
NA Yes No Survived
Mina and Soubani6 2011 26/male NA NA/NA Pneumocystis jiroveciia Yes NA Yes Survived
Kaji et al.7 2012 33/male NA NA/NA Pneumocystis jiroveciia NA NA NA NA
Katsidzira et al.8 2011 27/female NA 65/NA Cytomegalovirus Yes No No Died
Our case 2012 31/female IVDU 13/12 700 Pneumocystis jiroveciif,
Nocardia asteroides complex,
Streptococcus pneumoniae,
Legionella pneumophila
No Yes Yes Survived
IVDU, intravenous drug user; NA, information not available.
a Diagnosed by ﬁberoptic washing and lavage, which contained characteristic cysts of Pneumocystis jirovecii.
b The patient had right pneumothorax after right subclavian vein catheter placement and then pneumomediastinum.
c Pneumomediastinum was present during ventilator use.
d Diagnosed by lung biopsy.
e Clinical and radiological diagnosis.
f Diagnosed by PCR detection of P. jirovecii in sputum.
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common cause of pulmonary complications in HIV-infected
Taiwanese patients, especially those with a CD4 count <200
cells/ml.9 Although the overall incidence of PJP has decreased in the
era of HAART,10 85% of patients with advanced HIV infections have
continued to experience PJP in the course of their disease.11 The
common radiographic ﬁnding in PJP is diffuse interstitial inﬁltra-
tion,12 but some atypical presentations, such as cystic or nodular
lesions and pneumothorax have been reported. Pneumomedias-
tinum is a rare complication of PJP and the prevalence ranges from
0.4% to 3.3%.3,13–15 According to our study, the major pathogen
related to pneumomediastinum in HIV-infected adults is P.
jirovecii. Pneumomediastinum can be observed at any time during
the clinical course of the HIV-infected patient with PJP. Clinicians
should consider PJP if pneumomediastinum is noted in an HIV-
infected patient, especially a patient with airway symptoms.
Subsequent pneumothorax may occasionally complicate the
disease course of PJP, so chest imaging should be considered
when acute respiratory distress or oxygen desaturation ensues.
Although the clinical management of pneumomediastinum is
mainly supportive, antimicrobial therapy for the underlying
infection remains beneﬁcial; in our study, six of 11 cases with
available outcome information survived. Compared to earlier
studies in healthy people with spontaneous pneumomediasti-
num,16,17 pneumomediastinum related to infectious disease in
HIV-infected patients has a worse prognosis. Therefore, empirical
antimicrobial treatment of PJP should be initiated when pneumo-
mediastinum is present in an HIV-infected patient.
Over the past 30 years, diagnostic approaches for PJP have
improved dramatically. The diagnostic yield of PCR detection of
speciﬁc P. jirovecii DNA in bronchoalveolar lavage ﬂuid or induced
sputum is superior to that of histological staining. However, a low
bacterial burden of P. jirovecii detected by PCR may represent airway
colonization, especially when the case has no airway symptoms.18
According to the literature review and microbiological surveys, we
believe that in our case, the pathogen related to the pneumome-
diastinum was probably P. jirovecii. However, another three
pathogens, i.e., Nocardia, Legionella pneumophila, and Streptococcus
pneumoniae, could have been the etiological causes of the pulmonary
infection. According to a previous study of HIV-infected hospitalized
patients with pulmonary inﬁltration in Spain, 15% of 102 episodeswere polymicrobial infections.19 Therefore, comprehensive micro-
biological investigations for the etiologies of a pulmonary inﬁltra-
tion in advanced immunosuppressed HIV-infected cases are
warranted, even when a deﬁnitive pathogen has been recognized.
The inclusion of rapid and point-of-care assays, such as urine
pneumococcal and Legionella antigen tests, to deﬁne the etiology of
pulmonary infections in HIV-infected patients,20,21 should be
encouraged to identify polymicrobial pulmonary infections.
In conclusion, in HIV-infected patients, PJP can occasionally
present as pneumomediastinum, which can be treated successfully
with appropriate antimicrobial therapy.
Acknowledgement
This work was supported in part by a grant from the National
Science Council, Taiwan (NSC 101-2314-B-006-069).
Conﬂict of interest: All authors report no conﬂicts.
References
1. Villalona-Calero MA, Schrem SS, Phelps KR. Pneumomediastinum complicating
Pneumocystis carinii pneumonia in a patient with AIDS. Am J Med Sci
1989;297:328–30.
2. Rumbak MJ, Winer-Muram HT, Beals DH, Fry P. Tension pneumomediastinum
complicating Pneumocystis carinii pneumonia in acquired immunodeﬁciency
syndrome. Crit Care Med 1992;20:1492–4.
3. Delvecchio G, Tambini R, Fracassetti O, Lorenzi N, Cremaschi A, Gavazzeni G.
Spontaneous pneumomediastinum in AIDS. AIDS 1995;9:304–5.
4. Moss S, Carey PB, Hind CR. Pneumocystis carinii pneumonia presenting with
pneumomediastinum in an HIV-positive patient. Postgrad Med J 1995;71:96–7.
5. Cho JY, Kim DM, Kwon YE, Yoon SH, Lee SI. Newly formed cystic lesions for the
development of pneumomediastinum in Pneumocystis jirovecii pneumonia.
BMC Infect Dis 2009;9:171–5.
6. Mina NM, Soubani AO. Complication of Pneumocystis jiroveci pneumonia.
Respiration 2011;82:288–9.
7. Kaji Y, Ohara G, Kagohashi K, Satoh H. Pneumomediastinum in a patient with
Pneumocystis jirovecii pneumonia. Intern Med 2012;51:2251.
8. Katsidzira L, Fana GT, Makunike-Mutasa R, Ferrand RA. Pneumomediastinum in
an HIV-infected patient with cytomegalovirus pneumonitis. Int J STD AIDS
2011;22:179–80.
9. Lee KY, Ho CC, Ji DD, Lee CM, Tsai MS, Cheng AC, et al. Etiology of pulmonary
complications of human immunodeﬁciency virus-1-infected patients in Taiwan
in the era of combination antiretroviral therapy: a prospective observational
study. J Microbiol Immunol Infect 2013;46:433–40.
10. Palella Jr FJ, Delaney KM, Moorman AC, Loveless MO, Fuhrer J, Satten GA, et al.
Declining morbidity and mortality among patients with advanced human
W.-L. Cheng et al. / International Journal of Infectious Diseases 22 (2014) 31–3434immunodeﬁciency virus infection. HIV Outpatient Study Investigators. N Engl J
Med 1998;338:853–60.
11. Konishi M, Amimoto M, Yoshimoto E, Takahashi K, Mori K, Mikasa K, et al. AIDS-
related Pneumocystis carinii pneumonia with disappearance of cystic lesions
after treatment. Intern Med 2002;41:896–8.
12. Kuhlman JE, Kavuru M, Fishman EK, Siegelman SS. Pneumocystis carinii pneu-
monia: spectrum of parenchymal CT ﬁndings. Radiology 1990;175:711–4.
13. DeLorenzo LJ, Huang CT, Maguire GP, Stone DJ. Roentgenographic patterns of
Pneumocystis carinii pneumonia in 104 patients with AIDS. Chest 1987;91:323–7.
14. Hidalgo A, Falco´ V, Mauleo´n S, Andreu J, Crespo M, Ribera E, et al. Accuracy of
high-resolution CT in distinguishing between Pneumocystis carinii pneumonia
and non-Pneumocystis carinii pneumonia in AIDS patients. Eur Radiol 2003;13:
1179–84.
15. Rivero A, Perez-Camacho I, Lozano F, Santos J, Camacho A, Serrano A, et al.
Etiology of spontaneous pneumothorax in 105 HIV-infected patients without
highly active antiretroviral therapy. Eur J Radiol 2009;71:264–8.16. Caceres M, Braud RL, Maekawa R, Weiman DS, Garrett Jr HE. Secondary
pneumomediastinum: a retrospective comparative analysis. Lung 2009;187:
341–6.
17. Macia I, Moya J, Ramos R, Morera R, Escobar I, Saumench J, et al. Spontaneous
pneumomediastinum: 41 cases. Eur J Cardiothorac Surg 2007;31:1110–4.
18. Morris A, Wei K, Afshar K, Huang L. Epidemiology and clinical signiﬁcance of
Pneumocystis colonization. J Infect Dis 2008;197:10–7.
19. Benito N, Ran˜o´ A, Moreno A, Gonza´lez J, Luna M, Agustı´ C, et al. Pulmonary
inﬁltrates in HIV-infected patients in the highly active antiretroviral therapy
era in Spain. J Acquir Immune Deﬁc Syndr 2001;27:35–43.
20. Boulware DR, Daley CL, Merriﬁeld C, Hopewell PC, Janoff EN. Rapid diagnosis of
pneumococcal pneumonia among HIV-infected adults with urine antigen
detection. J Infect 2007;55:300–9.
21. Shimada T, Noguchi Y, Jackson JL, Miyashita J, Hayashino Y, Kamiya T, et al.
Systematic review and meta-analysis: urinary antigen tests for legionellosis.
Chest 2009;136:1576–85.
